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communication station capable of motion via a first antenna
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determine an angle of the received wireless signal
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4 if the angle is outside of the predetermined angle, use a second antenna
| capable of receiving the wireless signal substantially within the
predetermined angle
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receive, at a base station, a wireless signal from a wireless
communication station capable of motion via a first antenna
302

determine an angle of the received wireless signal
304

determine if the angle is substantially outside a predetermined angle
306

| if the angle is outside of the predetermined angle, use a second antenna
. capable of receiving the wireless signal substantially within the
predetermined angle
308
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400

receive, at a wireless communication station capable of motion, a
wireless signal from a base station via a first antenna
402

determine an angle of the received wireless signal
404

determine if the angle is substantially outside a predetermined angle
406

| if the angle is outside of the predetermined angle, use a second antenna |
capable of receiving the wireless signal substantially within the
predetermined angle
408

FIG. 4
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500 A computer program product

502 A signal bearing medium

504 at least one of

~ machine-readable instructions, which, if executed by one
or more processors, operatively enable a computing device to:

receive a wireless signal from a wireless communication
station via a first antenna, the wireless communication station
capable of motion;

determine an angle of the received wireless signal, the
angle based at least in part on a potential rate of motion of the
wireless communication station relative to a position of the first
antenna and a position of a base station;

determine if the angle is substantially outside a
predetermined angle; and

utilize a second antenna, if it is determined that the angle
is substantially outside the predetermined angle, the second
antenna having a location capable of receiving the wireless
signal substantially within the predetermined angle, the
location of the second antenna based at least in part on the
potential rate of motion of the wireless communication station
and the determined angle.

—_—— e e - o o e ———— - - e am e e o e -

506 a computer- 508 a recordable 510a
readable medium edium communications
medium
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600 A computer program product

02 A signal bearing medium

04 at least one of
receive, at a wireless communication station capable of
motion, a wireless signal from a base station via a first antenna
communicatively coupled to the wireless communication
station;

determine an angle of the received wireless signal, the
angle based at least in part on a potential rate of motion of the
wireless communication station relative to a position of the
base station;

determine if the angle is substantially outside a
predetermined angle; and

utilize a second antenna communicatively coupled to the
wireless communication station, if it is determined that the
angle is substantially outside the predetermined angle, the
second antenna having a location capable of receiving the
wireless signal substantially within the predetermined angle
based at least in part on the potential rate of motion of the
wireless communication station.

—_— e = = - e e mn a o e - - ———— —————

606 a computer- 608 a recordable 610 a
readable medium edium communications
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DISTRIBUTED ANTENNA FOR WIRELESS
COMMUNICATION AT HIGH SPEED

CROSS-REFERENCE TO RELATED
APPLICATION

This application is the National Stage filing under 35
U.S.C. §371 of PCT Application Ser. No. PCT/CN13/70373
filed on Jan. 11, 2013.

BACKGROUND

Unless otherwise indicated herein, the approaches
described in this section are not prior art to the claims in this
application and are not admitted to be prior art by inclusion in
this section.

Electronic devices are increasingly connected via wireless
signals. For example, a smart phone may wirelessly connect
to a cellular network to facilitate making voice calls as well as
accessing data services. However, maintaining an adequate
wireless signal while moving at relatively high speeds may be
difficult. For example, it may be difficult to maintain an
adequate wireless signal with a cellular network while trav-
eling on a high-speed train. As will be appreciated, high-
speed trains may be able to travel at speeds exceeding 200
KM/h. As such, various effects (e.g., Doppler frequency shift,
scattering, or the like) may cause the wireless signal to dete-
riorate when the train is moving at such high speeds.

Although some systems may be adapted to wireless com-
munications at high speed, they may not be suitable for all
types of wireless communication or for all settings in which
wireless communication may be desired. For example, wire-
less optical systems (e.g., laser-based systems, or the like)
may not be suitable for data transmission services (e.g.,
accessing data over a cellular network or other type of wire-
less data access). Such optical systems may also be affected
by various external factors (e.g., weather, terrain, or the like)
and further it may not be economically efficient to deploy
such systems in large scale.

SUMMARY

Detailed herein are various illustrative methods for provid-
ing wireless communication at high speeds. Example meth-
ods may include receiving, at a base station, a wireless signal
from a wireless communication station capable of motion via
a first antenna, the first antenna communicatively coupled to
the base station, determining an angle of the received wireless
signal, the angle based at least in part on a potential rate of
motion of the wireless communication station relative to a
position of the first antenna and a position of the base station,
determining if the angle is substantially outside a predeter-
mined angle, and utilizing a second antenna, if it is deter-
mined that the angle is substantially outside the predeter-
mined angle, the second antenna having a location capable of
receiving the wireless signal substantially within the prede-
termined angle. The location of the second antenna based at
least in part on the potential rate of motion of the wireless
communication station and the determined angle.

Example methods may include receiving, at a wireless
communication station capable of motion, a wireless signal
from a base station via a first antenna communicatively
coupled to the wireless communication station, determining
an angle of the received wireless signal, the angle based at
least in part on a potential rate of motion of the wireless
communication station relative to a position of the base sta-
tion, determining if the angle is substantially outside a pre-
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determined angle, and utilizing a second antenna communi-
catively coupled to the wireless communication station, ifitis
determined that the angle is substantially outside the prede-
termined angle, the second antenna having a location capable
of receiving the wireless signal substantially within the pre-
determined angle based at least in part on the potential rate of
motion of the wireless communication station.

The present disclosure also describes various example sys-
tems. Example systems may include a base station, a first
antenna communicatively coupled to the base station, a sec-
ond antenna communicatively coupled to the base station, a
communication management module communicatively
coupled to the base station, the first antenna, and the second
antenna, and a machine readable non-transitory medium hav-
ing stored therein instructions that, when executed by one or
more processors, operatively enable the communication man-
agement module to receive a wireless signal from the wireless
communication station via the first antenna, determine an
angle of the received wireless signal based at least in part on
a potential rate of motion of the wireless communication
station relative to a position of the first antenna and a position
of the base station, determine if the angle is substantially
outside a predetermined angle, and utilize the second
antenna, if it is determined that the angle is substantially
outside the predetermined angle, the second antenna having a
location capable of receiving the wireless signal substantially
within the predetermined angle, the location of the second
antenna based at least in part on the potential rate of motion of
the wireless communication station and the determined
angle.

The present disclosure also describes example machine
readable non-transitory media having stored therein instruc-
tion that, when executed, cause a communication system to
provide wireless communication at high speeds. Example
machine readable non-transitory media may include instruc-
tions that, when executed, operatively enable a communica-
tion management module to receive a wireless signal from a
wireless communication station via a first antenna, the wire-
less communication station capable of motion, determine an
angle of the received wireless signal, the angle based at least
in part on a potential rate of motion of the wireless commu-
nication station relative to a position of the first antenna and a
position of a base station, determine if the angle is substan-
tially outside a predetermined angle, and utilize a second
antenna, if it is determined that the angle is substantially
outside the predetermined angle, the second antenna having a
location capable of receiving the wireless signal substantially
within the predetermined angle, the location of the second
antenna based at least in part on the potential rate of motion of
the wireless communication station and the determined
angle.

The foregoing summary may be illustrative only and may
not be intended to be in any way limiting. In addition to the
illustrative aspects, embodiments, and features described
above, further aspects, embodiments, and features will
become apparent by reference to the drawings and the fol-
lowing detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Subject matter is particularly pointed out and distinctly
claimed in the concluding portion of the specification. The
foregoing and other features of the present disclosure will
become more fully apparent from the following description
and appended claims, taken in conjunction with the accom-
panying drawings.
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Understanding that these drawings depict only several
embodiments in accordance with the disclosure and are,
therefore, not to be considered limiting of its scope, the dis-
closure will be described with additional specificity and detail
through use of the accompanying drawings.

In the drawings:

FIG. 1 illustrates an example wireless communication sys-
tem;

FIG. 2 illustrates another example wireless communica-
tion system;

FIG. 3 illustrates an example method for wireless commu-
nication with a base station;

FIG. 4 illustrates an example method for wireless commu-
nication with a wireless communication station capable of
motion;

FIG. 5 illustrates an example computer program product;

FIG. 6 illustrates an example computer program product;
and

FIG. 7 illustrates a block diagram of an example computing
device, all arranged in accordance with at least some embodi-
ments of the present disclosure.

DETAILED DESCRIPTION

Subject matter is particularly pointed out and distinctly
claimed in the concluding portion of the specification. The
foregoing and other features of the present disclosure will
become more fully apparent from the following description
and appended claims, taken in conjunction with the accom-
panying drawings. Understanding that these drawings depict
only several embodiments in accordance with the disclosure
and are, therefore, not to be considered limiting of its scope,
the disclosure will be described with additional specificity
and detail through use of the accompanying drawings.

The following description sets forth various examples
along with specific details to provide a thorough understand-
ing of claimed subject matter. It will be understood by those
skilled in the art, however, that claimed subject matter may be
practiced without some or more of the specific details dis-
closed herein. Further, in some circumstances, well-known
methods, procedures, systems, components and/or circuits
have not been described in detail in order to avoid unneces-
sarily obscuring claimed subject matter.

In the following detailed description, reference is made to
the accompanying drawings, which form a part hereof. In the
drawings, similar symbols typically identify similar compo-
nents, unless context dictates otherwise. The illustrative
embodiments described in the detailed description, drawings,
and claims are not meant to be limiting. Other embodiments
may be utilized, and other changes may be made, without
departing from the spirit or scope of the subject matter pre-
sented here. It will be readily understood that the aspects of
the present disclosure, as generally described herein, and
illustrated in the Figures, can be arranged, substituted, com-
bined, and designed in a wide variety of different configura-
tions, all of which are explicitly contemplated and make part
of this disclosure.

This disclosure is drawn, inter alia, to methods, systems
and computer-readable media related to providing wireless
communication at high speeds.

Asindicated above, it may be difficult to maintain adequate
wireless signal quality when traveling at high speeds. For
example, using cellular service (e.g., making a voice call,
accessing data, or the like) while traveling on a high-speed
train may be difficult due to the speed at which the train is
moving. Particularly, as some cellular technologies (e.g., 2 G,
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3 G, 4 G, or the like) may not support communications with
satisfactory quality of service at such speeds (e.g., greater
than 200 KM/h, or the like).

At high speeds, various effects (e.g., Doppler Shift, scat-
tering, or the like) may also affect the quality of a wireless
signal. For example, the setting (e.g., terrain having a limited
line of sight, adverse weather conditions, or the like) in which
the communication devices may be located may increase the
negative affects that scattering has on the wireless signal.
Accordingly, it may not be possible to maintain an adequate
wireless signal while moving at high speed (e.g., traveling on
a high-speed train, traveling in an automobile at high speed,
traveling in a small aircraft, or the like).

Various embodiments of the present disclosure may pro-
vide wireless communication while moving at high speed. In
order to provide a brief introduction to the various embodi-
ments of the present disclosure, the following non-limiting
example is given. Cellular network access for users traveling
on a high-speed train may be provided by utilizing an antenna
array having a first and a second antenna. The first antenna
and the second antenna may be deployed such that their main
directions of radiation are separated by a predetermined angle
(e.g., approximately 120 degrees, or the like). Subsequently,
a communication device (e.g., a cellular phone, a smart
phone, a tablet computer, or the like) may be used to access
the cellular network from the high-speed train by connecting
with the antenna in the antenna array (e.g., either the first
antenna or the second antenna), which has a main direction of
radiation closest to the direction the train is traveling. Accord-
ingly, the amount of scattering introduced into the wireless
signal may be reduced.

As stated, the above example is given for illustrative pur-
poses only and is not intended to be limiting. Furthermore,
although reference herein may be made to the example of the
high-speed train, various embodiment of the present disclo-
sure may be provided to facilitate wireless communication
while traveling at high speeds (e.g., in excess of 200 KM/h, or
the like) using other forms of transportation or movement.
Further still, although reference herein may be made to cel-
lular network communication, various embodiments of the
present disclosure may be applied to other wireless commu-
nication technologies.

FIG. 1 illustrates a block diagram of an example system
100 for wireless communication, arranged in accordance
with at least some embodiments of the present disclosure. As
shown, the system 100 may include a base station 102 having
a first antenna 110 and a second antenna 112. Furthermore, a
wireless communication station 120 having a wireless com-
munication station antenna 122 is shown. In general, the
wireless communication station 120 may be used to wire-
lessly communicate (e.g., using cellular technology, using
packet switching technology, or the like) with the base station
102. In various embodiments, wireless communication may
be facilitated even while the wireless communication station
120 is in motion at a high rate of speed.

As will be appreciated, this communication may include
transmitting (e.g., using FM, using SSB, using GSM, using 3
G, using 4 G, or the like) wireless signals between the wire-
less communication station 120 and the base station 102. FIG.
1 therefore shows an example wireless signal 130. In some
embodiments, the wireless signal 130 may be transmitted
from the wireless communication station 120 (e.g., using the
antenna 122) to the base station 102. Accordingly, the wire-
less signal 130 may originate from the antenna 122 and may
be incident upon the antennas 110 and 112. FIG. 1 also shows
angles of incidence 132 and 134. In general, the angles of
incidence 132 and 134 may correspond to the angle between
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the antenna 122 and the antennas 110 and 112 respectively.
The base station 102 then may use the wireless signal 130 as
received by either the first antenna 110 or the second antenna
112 depending upon the value of the angles 132 and 134. For
example, the value of the angle 132 may be closer to a target
angle value than the value of the angle 134. As such, the base
station 102 may use the wireless signal 130, as received at the
first antenna 110, for wireless communication with the wire-
less communication station 120. As another example, the
value of the angle 132 may be outside a target range (e.g., 120
degrees, or the like). As such, the base station 102 may use the
wireless signal 130, as received at the second antenna 112, for
wireless communication with the wireless communication
station 120.

The base station 102 may include a communication man-
agement module 104, which may be housed separately or
together with the base station 102. Communication manage-
ment module 104 may include logic and/or features config-
ured to determine the angles 132 and 134 and also to cause the
base station 102 to use either the first antenna 110 or the
second antenna 112 depending upon the value of the deter-
mined angles 132 and 134.

In some examples, the wireless communication station 120
may be in motion during the wireless communication. For
example, the wireless communication station 120 may be a
portable communication device (e.g., a smart phone, a tablet
computer, a handheld transceiver, or the like). In other
example, the wireless communication station 120 may be part
of'the communication system of a vehicle (e.g., a space ship,
a high-speed train, an airplane, a car, a ship, or the like).
Accordingly, the angles 132 and 134 may change (e.g., dueto
movement of the wireless communication station 120) during
operation of system 100. As such, the antenna (e.g., the first
antenna 110 or the second antenna 112) used by the base
station 102 for wireless communication with the wireless
communication station 120 may also change.

In some embodiments, the angles 132 and 134 may be
determined based in part upon a potential rate of motion of the
wireless communication station 120. The communication
management module 104 may therefore include logic and/or
features configured to determine the first angle 132 and the
second angle 134 based upon a potential rate of motion of the
wireless communication station 120 relative to the base sta-
tion 102. For example, a potential rate of motion may be
determined based upon the position of the first antenna 110
relative to the second antenna 112 and the rate of change in the
angles 132 and 134. As another example, the potential rate of
motion may be determined based upon a Doppler shift analy-
sis performed on the wireless signal 130 as received at both
the first and the second antennas 110 and 112.

In some embodiments, the angles 132 and 134 may corre-
spond to the angle between the main direction of radiation of
the antenna 122 and the main directions of radiation of the
antennas 110 and 112 respectively. For example, in some
embodiments of the present disclosure, the antennas 110, 112
and 122 may have particular radiation patterns. Accordingly,
the direction of the main beam of radiation (e.g., the main lobe
of' the radiation pattern, or the like) for each antenna may be
used to determine the angles. For example, the angle 132 may
correspond to the angle between the main direction of radia-
tion of the antenna 110 and the antenna 122.

In some examples, the main directions of radiation of the
first antenna 110 and the second antenna 112 may be sepa-
rated by a specific angle, which may be selected to provide a
slowly varying propagation channel. More particularly, the
angle may be selected to provide a propagation channel for
the wireless signal 130 that minimizes time variance; as a
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result the Doppler frequency may be substantially stable. As
an example, referencing the high-speed train introduced
above, the angle between the antennas may be selected such
that the main propagation channel of the wireless signal 130
(e.g., based upon the radiation pattern of the antennas, or the
like) is tangential to the trajectory of the moving train. In
some embodiments, the main directions of radiation of the
first antenna 110 and the second antenna 112 may be sepa-
rated by a predetermined angle (e.g., approximately 120
degrees, or the like). In some embodiments, the main direc-
tions of radiation of the first antenna 110 and the second
antenna 112 may be separated by an angle between 90 and
150 degrees.

In some embodiments of the present disclosure, the
antenna (e.g., the first antenna 110 or the second antenna 112)
used by the base station 102 for wireless communication with
the wireless communication station 120 may be determined
based upon a radiation pattern of the antenna 122. For
example, the communication management module 104 may
include logic and/or features configured to determine the
radiation pattern of the antenna 122 based at least in part upon
the wireless signal 130 and then cause the base station 102 to
use either the first antenna 110 or the second antenna 112
based on the determined radiation pattern. In some examples,
the radiation pattern of the antenna 122 may be determined
based on a comparison of the radiation pattern of the antenna
122 based at least in part upon the wireless signal 130 as
received by the first antenna 110 and the radiation pattern of
the antenna 122 based at least in part upon the wireless signal
130 as received by the second antenna 112.

In some examples, the communication management mod-
ule 104 may include logic and/or features to compensate for
a Doppler Shift in the wireless signal 130. For example, the
communication management module 104 may model the
wireless signal 130 based at least in part on a Jakes’ Model,
which may then be used to compensate for a Doppler shift in
the wireless signal 130.

In some embodiments of the present disclosure, the base
station 102 may be part of a communication network (e.g., a
cell tower for a cellular network, a radio repeater for Amateur
radio use, a radio repeater for military use, or the like). Fur-
thermore, in some examples, the base station 102 may also be
connected to the first antenna 110 and the second antenna 112
using wired communication techniques (e.g., fiber optics,
conductive cabling, or the like). Additionally, in some
examples, the base station 102 may be placed along an
expected path of the wireless communication station 120. For
example, if the wireless communication station 120 were part
of a high-speed train, the base station 102 may be positioned
along the tracks of the train. In some examples, multiple base
stations 102 may be deployed in a similar manner. Accord-
ingly, the wireless communication station 120 may connect to
the nearest (e.g., geographically, best line of sight, least
obstructions, or the like) base station as described above (e.g.,
by using either the first antenna or the second antenna, or the
like).

In some examples, the base station 102 may be connected
to multiple antennas (e.g., multiple antenna arrays that each
include at least a first and a second antenna, or the like).
Accordingly, the multiple antennas may be placed along the
expected path of the wireless communication station 120. In
such embodiments, each base station 102 may include a com-
munication management module 104 (as shown in FIG. 1) or,
multiple base stations 102 may share one communication
management module 104.

In some embodiments, the base station 102 may provide
access to a data network (e.g., the Internet, an SMS network,
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or the like) for the wireless communication station 120. In
some embodiments, the base station 102 may be used to
transmit and/or receive data (e.g., a digital video feed, sensor
measurement data, Internet protocol data, or the like)
between the base station 102 and the wireless communication
station 120.

It is to be appreciated, that although FIG. 1 is described
with reference to the wireless signal 130 being transmitted
from the mobile communication station 120 to the base sta-
tion 102, transmission from the base station 102 to the mobile
communication station 120 may also be provided. For
example, the base station 102 may transmit using the antenna
(e.g., the antenna 110 or the antenna 112) selected to receive
the wireless signal 130. Alternatively, the mobile communi-
cation station 120 may be provided with multiple antennas,
similar to the base station 102.

FIG. 2 illustrates a block diagram of an example system
200 for wireless communication, arranged in accordance
with at least some embodiments of the present disclosure. As
shown, system 200 may include a base station 210 having an
antenna 212 and a wireless communication station 220 hav-
ing a first antenna 222 and a second antenna 224. Further-
more, the wireless communication station 220 may include a
communication management module 226. In general, the
wireless communication station 220 may be used to wire-
lessly communicate (e.g., using cellular technology, using
packet switching technology, or the like) with the base station
210. In various embodiments, wireless communication may
be facilitated even while the wireless communication station
220 is in motion at a high rate of speed.

In various embodiments of the present disclosure, trans-
mitting wireless signals from the base station 210 to the
wireless communication station 220 may facilitate wireless
communication between the base station 210 and the wireless
communication station 220. As such, FIG. 2 shows an
example wireless signal 230, which may be incident upon the
first antenna 222 and the second antenna 224. Furthermore,
angles 232 and 234, corresponding to the angles between the
antenna 212 and the antennas 222 and 224 respectively, are
also shown.

The wireless communication station 220 then may use the
wireless signal 230 as received by either the first antenna 222
or the second antenna 224 depending upon the value of the
angles 232 and 234. For example, the value of the angle 232
may be closer to a target angle value than the value of the
angle 234. As such, the wireless communication station 220
may use the wireless signal 230, as received at the first
antenna 222, for wireless communication with the base sta-
tion 210. In general, the communication management module
226 may include logic and/or features configured to deter-
mine the angles 232 and 234 and also to cause the wireless
communication station 220 to use one of the antennas 222 or
224 for communication with the base station 210. In some
embodiments, the system 200 may be configured similarly to
the system 100 shown in FIG. 1 and described above. For
purposes of brevity, this description is not repeated here.

In some examples, as indicated above, the wireless com-
munication station 220 may be a portion of the communica-
tion equipment for a vehicle, such as, for example, a high-
speed train having multiple cars. As such, in some examples,
the first antenna 222 may be mounted on a first car, and the
second antenna 224 may be mounted on a second car. In some
examples, both the antennas 222 and 224 may be mounted on
a single car.

FIGS. 3 and 4 illustrates flow charts of example methods
for providing wireless communication at high speeds,
arranged in accordance with at least some embodiments of
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the present disclosure. In some portions of the description,
illustrative implementations of the methods are described
with reference to elements of the system 100 depicted in FIG.
1. However, the described embodiments are not limited to this
depiction. More specifically, some elements depicted in FIG.
1 may be omitted from some implementations of the methods
detailed herein. Furthermore, other elements not depicted in
FIG. 1 may be used to implement example methods detailed
herein. Additionally, other systems, such as, for example, the
system 200 depicted in FIG. 2, may be used in some imple-
mentations.

Additionally, FIGS. 3 and 4 employs block diagrams to
illustrate the example methods detailed therein. These block
diagrams may set out various functional blocks or actions that
may be described as processing steps, functional operations,
events and/or acts, etc., and may be performed by hardware,
software, and/or firmware. Numerous alternatives to the func-
tional blocks shown in FIGS. 3 and 4 may be practices in
various implementations. For example, intervening actions
not shown and/or additional actions not shown may be
employed and/or some of the actions shown may be elimi-
nated. In some examples, the actions shown in one figure may
be operated using techniques discussed with respect to
another figure. The above described, and other not described,
rearrangements, substitutions, eliminations, changes, modi-
fications, etc., may be made without departing from the scope
of claimed subject matter.

FIG. 3 illustrates an example method 300 for wireless
communication with a base station. Beginning at block 302,
“receive, at a base station, a wireless signal from a wireless
communication station capable of motion via a first antenna”,
the base station 102 may include logic and/or features con-
figured to receive a wireless signal via a first antenna. In
general, at block 302, the base station 102 may receive the
wireless signal 130 from the wireless communication station
120 via the first antenna 110. For example, the wireless signal
130 may be incident upon the first antenna 110.

Continuing from block 302 to block 304, “determine an
angle of the received wireless signal”, the base station 102
may include logic and/or features configured to determine the
angle of the received wireless signal. In general, at block 304,
the base station 102 may determine (e.g., using the commu-
nication management module 104, or the like) the angle 132
of the wireless signal 130.

In some examples, the first antenna (e.g., the antenna 110,
or the like) may be a directional antenna, having a main
direction of radiation. Accordingly, the determined angle
(e.g., the angle 132, or the like) may be determined based on
the main direction. In some examples, the antenna used to
transmit the wireless signal 130 (e.g., the antenna 122, or the
like) may have a particular radiation pattern, or shape.
Accordingly, the determined angle may be based upon this
radiation pattern.

Continuing from block 304 to block 306, “determine if the
angle is substantially outside a predetermined angle”, the
base station 102 may include logic and/or features configured
to determine if the angle is substantially outside a predeter-
mined angle. In general, at block 306, the base station 102
may determine if the angle 132 is outside a preferred range
(e.g., less than 120 degrees, or the like).

Continuing from block 306 to block 308, “if the angle is
outside of the predetermined angle, use a second antenna
capable of receiving the wireless signal substantially within
the predetermined angle”, the base station 102 may include
logic and/or features configured to use a second antenna if the
determined angle is outside the predetermined angle. In gen-
eral, at block 308, the base station 102 may use either the first
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antenna 110 or the second antenna 112 to receive the wireless
signal 130 depending upon if the determined angle 132 is
greater than the predetermined angle.

Insome embodiments of the present disclosure, the method
300 may be continually repeated. For example, during use of
the system 100, as the wireless communication station 120
moves locations, the communication management module
104 may be configured to repeatedly perform the operations
depicted in FIG. 3. Accordingly, the wireless communication
between the wireless communication station 120 and the base
station 102 may be maintained by selecting the antenna (e.g.,
the antenna 110 or the antenna 112) most appropriate for
communication (e.g., based upon the angle of the wireless
signal 130, based upon the radiation pattern of the antenna
used to transmit the wireless signal 130, or the like).

FIG. 4 depicts a method 400 for wireless communication
with a wireless communication station capable of motion.
Beginning at block 402, “receive, at a wireless communica-
tion station capable of motion, a wireless signal from a base
station via a first antenna”, the wireless communication sta-
tion 220 may include logic and/or features configured to
receive a wireless signal transmitted from a base station via a
first antenna. In general, at block 402, the wireless commu-
nication station 220 may receive the wireless signal 230 at the
first antenna 222.

Continuing from block 402 to block 404, “determine an
angle of the received wireless signal”, the wireless commu-
nication station 220 may include logic and/or features con-
figured to determine an angle of the received wireless signal.
In general, at block 404, the wireless communication station
220 may determine (e.g., using the communication manage-
ment module 226, or the like) the angle 232 of the wireless
signal 230.

Continuing from block 404 to block 406, “determine if the
angle is substantially outside a predetermined angle”, the
wireless communication station 220 may include logic and/or
features configured to determine if the angle is substantially
outside a predetermined angle. In general, at block 406, the
wireless communication station 220 may determine if the
angle 232 is outside a preferred range (e.g., less than 120
degrees, or the like).

Continuing from block 406 to block 408, “if the angle is
outside of the predetermined angle, use a second antenna
capable of receiving the wireless signal substantially within
the predetermined angle”, the wireless communication sta-
tion 220 may include logic and/or features configured to use
a second antenna if the determined angle is outside the pre-
determined angle. In general, at block 408, the wireless com-
munication station 220 may use either the first antenna 222 or
the second antenna 224 to receive the wireless signal 230
depending upon if the determined angle 232 is greater than
the predetermined angle.

In general, the methods described with respect to FIGS. 3
and 4 and elsewhere herein may be implemented as a com-
puter program product, executable on any suitable computing
system, or the like. For example, a computer program product
for wireless communication at high speed may be provided.
Example computer program products are described with
respect to FIGS. 5 and 6 and elsewhere herein.

FIG. 5 illustrates an example computer program product
500, arranged in accordance with at least some embodiments
of the present disclosure. Computer program product 500
may include machine readable non-transitory medium having
stored therein instructions that, when executed, operatively
enable a communication management module according to
the processes and methods discussed herein. Computer pro-
gram product 500 may include a signal bearing medium 502.
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Signal bearing medium 502 may include one or more
machine-readable instructions 504, which, when executed by
one or more processors, may operatively enable a communi-
cation management module to provide the functionality
described herein. In various examples, some or all of the
machine-readable instructions may be used by the devices
discussed herein.

In some examples, the machine readable instructions 504
may include instructions that, when executed, may opera-
tively enable a communication management module to
receive a wireless signal from a wireless communication sta-
tion via a first antenna, the wireless communication station
capable of motion. In some examples, the machine readable
instructions 504 may include instructions that, when
executed, may operatively enable a communication manage-
ment module to determine an angle of the received wireless
signal, the angle based at least in part on a potential rate of
motion of the wireless communication station relative to a
position of the first antenna and a position of a base station. In
some examples, the machine readable instructions 504 may
include instructions that, when executed, may operatively
enable a communication management module to determine if
the angle is substantially outside a predetermined angle. In
some examples, the machine readable instructions 504 may
include instructions that, when executed, may operatively
enable a communication management module to utilize a
second antenna, if it is determined that the angle is substan-
tially outside the predetermined angle. The second antenna
may have a location capable of receiving the wireless signal
substantially within the predetermined angle. The location of
the second antenna based at least in part on the potential rate
of motion of the wireless communication station and the
determined angle.

In some implementations, signal bearing medium 502 may
encompass a computer-readable medium 506, such as, but not
limited to, a hard disk drive, a Compact Disc (CD), a Digital
Versatile Disk (DVD), a digital tape, memory, etc. In some
implementations, signal bearing medium 502 may encom-
pass a recordable medium 508, such as, but not limited to,
memory, read/write (R/W) CDs, R/W DVDs, etc. In some
implementations, signal bearing medium 502 may encom-
pass a communications medium 510, such as, but not limited
to, a digital and/or an analog communication medium (e.g., a
fiber optic cable, a waveguide, a wired communication link, a
wireless communication link, etc.). In some examples, signal
bearing medium 502 may encompass a machine readable
non-transitory medium.

FIG. 6 illustrates an example computer program product
600, arranged in accordance with at least some embodiments
of the present disclosure. Computer program product 600
may include machine readable non-transitory medium having
stored therein instructions that, when executed, cause the
machine to enable motion compensation capable communi-
cation management according to the processes and methods
discussed herein. Computer program product 600 may
include a signal bearing medium 602. Signal bearing medium
602 may include one or more machine-readable instructions
604, which, when executed by one or more processors, may
operatively enable a motion compensation capable commu-
nication management module to provide the functionality
described herein. In various examples, some or all of the
machine-readable instructions may be used by the devices
discussed herein.

In some examples, the machine readable instructions 604
may include instructions that, when executed, may opera-
tively enable a motion compensation capable communication
management module to. In some examples, the machine read-
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able instructions 604 may include instructions that, when
executed, may operatively enable a motion compensation
capable communication management module to receive, at a
wireless communication station capable of motion, a wireless
signal from a base station via a first antenna communicatively
coupled to the wireless communication station. In some
examples, the machine readable instructions 604 may include
instructions that, when executed, may operatively enable a
motion compensation capable communication management
module to determine an angle of the received wireless signal,
the angle based at least in part on a potential rate of motion of
the wireless communication station relative to a position of
the base station. In some examples, the machine readable
instructions 604 may include instructions that, when
executed, may operatively enable a motion compensation
capable communication management module to determine if
the angle is substantially outside a predetermined angle. In
some examples, the machine readable instructions 604 may
include instructions that, when executed, may operatively
enable a motion compensation capable communication man-
agement module to utilize a second antenna communicatively
coupled to the wireless communication station, if it is deter-
mined that the angle is substantially outside the predeter-
mined angle, the second antenna having a location capable of
receiving the wireless signal substantially within the prede-
termined angle based at least in part on the potential rate of
motion of the wireless communication station.

In some implementations, signal bearing medium 602 may
encompass a computer-readable medium 606, such as, but not
limited to, a hard disk drive, a Compact Disc (CD), a Digital
Versatile Disk (DVD), a digital tape, memory, etc. In some
implementations, signal bearing medium 602 may encom-
pass a recordable medium 608, such as, but not limited to,
memory, read/write (R/W) CDs, R/W DVDs, etc. In some
implementations, signal bearing medium 602 may encom-
pass a communications medium 610, such as, but not limited
to, a digital and/or an analog communication medium (e.g., a
fiber optic cable, a waveguide, a wired communication link, a
wireless communication link, etc.). In some examples, signal
bearing medium 602 may encompass a machine readable
non-transitory medium.

In general, the methods described with respect to FIGS. 2
and 3 and elsewhere herein may be implemented in any suit-
able server and/or computing system. Example systems may
be described with respect to FIG. 7 and elsewhere herein. In
general, the system may be configured to provide wireless
communication at high speed.

FIG. 7 is a block diagram illustrating an example comput-
ing device 700, arranged in accordance with at least some
embodiments of the present disclosure. In various examples,
computing device 700 may be configured to enable a com-
munication management module as discussed herein. In one
example basic configuration 701, computing device 700 may
include one or more processors 710 and system memory 720.
A memory bus 730 can be used for communicating between
the processor 710 and the system memory 720.

Depending on the desired configuration, processor 710
may be of any type including but not limited to a micropro-
cessor (LP), a microcontroller (uC), a digital signal processor
(DSP), or any combination thereof. Processor 710 can
include one or more levels of caching, such as a level one
cache 711 and a level two cache 712, a processor core 713,
and registers 714. The processor core 713 can include an
arithmetic logic unit (ALU), a floating point unit (FPU), a
digital signal processing core (DSP Core), or any combina-
tion thereof. A memory controller 715 can also be used with
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the processor 710, or in some implementations the memory
controller 715 can be an internal part of the processor 710.

Depending on the desired configuration, the system
memory 720 may be of any type including but not limited to
volatile memory (such as RAM), non-volatile memory (such
as ROM, flash memory, etc.) or any combination thereof.
System memory 720 may include an operating system 721,
one or more applications 722, and program data 724. Appli-
cation 722 may include communication management module
application 723 that can be arranged to perform the functions,
actions, and/or operations as described herein including the
functional blocks, actions, and/or operations described
herein. Program Data 724 may include communication man-
agement module data 725 for use with communication man-
agement module application 723. In some example embodi-
ments, application 722 may be arranged to operate with
program data 724 on an operating system 721. This described
basic configuration is illustrated in FIG. 7 by those compo-
nents within dashed line 701.

Computing device 700 may have additional features or
functionality, and additional interfaces to facilitate commu-
nications between the basic configuration 701 and any
required devices and interfaces. For example, a bus/interface
controller 740 may be used to facilitate communications
between the basic configuration 701 and one or more data
storage devices 750 via a storage interface bus 741. The data
storage devices 750 may be removable storage devices 751,
non-removable storage devices 752, or a combination
thereof. Examples of removable storage and non-removable
storage devices include magnetic disk devices such as flexible
disk drives and hard-disk drives (HDD), optical disk drives
such as compact disk (CD) drives or digital versatile disk
(DVD) drives, solid state drives (SSD), and tape drives to
name a few. Example computer storage media may include
volatile and nonvolatile, removable and non-removable
media implemented in any method or technology for storage
of information, such as computer readable instructions, data
structures, program modules, or other data.

System memory 720, removable storage 751 and non-
removable storage 752 are all examples of computer storage
media. Computer storage media includes, but is not limited
to, RAM, ROM, EEPROM, flash memory or other memory
technology, CD-ROM, digital versatile disks (DVD) or other
optical storage, magnetic cassettes, magnetic tape, magnetic
disk storage or other magnetic storage devices, or any other
medium which may be used to store the desired information
and which may be accessed by computing device 700. Any
such computer storage media may be part of device 700.

Computing device 700 may also include an interface bus
742 for facilitating communication from various interface
devices (e.g., output interfaces, peripheral interfaces, and
communication interfaces) to the basic configuration 701 via
the bus/interface controller 740. Example output interfaces
760 may include a graphics processing unit 761 and an audio
processing unit 762, which may be configured to communi-
cate to various external devices such as a display or speakers
via one or more A/V ports 763. Example peripheral interfaces
770 may include a serial interface controller 771 or a parallel
interface controller 772, which may be configured to commu-
nicate with external devices such as input devices (e.g., key-
board, mouse, pen, voice input device, touch input device,
etc.) or other peripheral devices (e.g., printer, scanner, etc.)
via one or more 1/O ports 773. An example communication
interface 780 includes a network controller 781, which may
be arranged to facilitate communications with one or more
other computing devices 790 over a network communication
via one or more communication ports 782. A communication
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connection is one example of a communication media. Com-
munication media may typically be embodied by computer
readable instructions, data structures, program modules, or
other data in a modulated data signal, such as a carrier wave or
other transport mechanism, and may include any information
delivery media. A “modulated data signal” may be a signal
that has one or more of its characteristics set or changed in
such a manner as to encode information in the signal. By way
of example, and not limitation, communication media may
include wired media such as a wired network or direct-wired
connection, and wireless media such as acoustic, radio fre-
quency (RF), infrared (IR) and other wireless media. The
term computer readable media as used herein may include
both storage media and communication media.

Computing device 700 may be implemented as a portion of
a small-form factor portable (or mobile) electronic device
such as a cell phone, a mobile phone, a tablet device, a laptop
computer, a personal data assistant (PDA), a personal media
player device, a wireless web-watch device, a personal head-
set device, an application specific device, or a hybrid device
that includes any of the above functions. Computing device
700 may also be implemented as a personal computer includ-
ing both laptop computer and non-laptop computer configu-
rations. In addition, computing device 700 may be imple-
mented as part of a wireless base station or other wireless
system or device.

Some portions of the foregoing detailed description are
presented in terms of algorithms or symbolic representations
of operations on data bits or binary digital signals stored
within a computing system memory, such as a computer
memory. These algorithmic descriptions or representations
are examples of techniques used by those of ordinary skill in
the data processing arts to convey the substance of their work
to others skilled in the art. An algorithm is here, and generally,
is considered to be a self-consistent sequence of operations or
similar processing leading to a desired result. In this context,
operations or processing involve physical manipulation of
physical quantities. Typically, although not necessarily, such
quantities may take the form of electrical or magnetic signals
capable of being stored, transferred, combined, compared or
otherwise manipulated. It has proven convenient at times,
principally for reasons of common usage, to refer to such
signals as bits, data, values, elements, symbols, characters,
terms, numbers, numerals or the like. It should be understood,
however, that all of these and similar terms are to be associ-
ated with appropriate physical quantities and are merely con-
venient labels. Unless specifically stated otherwise, as appar-
ent from the following discussion, it is appreciated that
throughout this specification discussions utilizing terms such
as “processing,” “computing,” “calculating,” “determining”
or the like refer to actions or processes of a computing device,
that manipulates or transforms data represented as physical
electronic or magnetic quantities within memories, registers,
or other information storage devices, transmission devices, or
display devices of the computing device.

The foregoing detailed description has set forth various
embodiments of the devices and/or processes via the use of
block diagrams, flowcharts, and/or examples. Insofar as such
block diagrams, flowcharts, and/or examples contain one or
more functions and/or operations, it will be understood by
those within the art that each function and/or operation within
such block diagrams, flowcharts, or examples can be imple-
mented, individually and/or collectively, by a wide range of
hardware, software, firmware, or virtually any combination
thereof. In some embodiments, several portions of the subject
matter described herein may be implemented via Application
Specific Integrated Circuits (ASICs), Field Programmable
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Gate Arrays (FPGAs), digital signal processors (DSPs), or
other integrated formats. However, those skilled in the art will
recognize that some aspects of the embodiments disclosed
herein, in whole or in part, can be equivalently implemented
in integrated circuits, as one or more computer programs
running on one or more computers (e.g., as one or more
programs running on one or more computer systems), as one
Or more programs running on one or more processors (e.g., as
one Or more programs running on one or more microproces-
sors), as firmware, or as virtually any combination thereof,
and that designing the circuitry and/or writing the code for the
software and/or firmware would be well within the skill of
one of skill in the art in light of this disclosure. In addition,
those skilled in the art will appreciate that the mechanisms of
the subject matter described herein are capable of being dis-
tributed as a program product in a variety of forms, and that an
illustrative embodiment of the subject matter described
herein applies regardless of the particular type of signal bear-
ing medium used to actually carry out the distribution.
Examples of a signal bearing medium include, but are not
limited to, the following: a recordable type medium such as a
flexible disk, a hard disk drive (HDD), a Compact Disc (CD),
a Digital Versatile Disk (DVD), a digital tape, a computer
memory, etc.; and a transmission type medium such as a
digital and/or an analog communication medium (e.g., a fiber
optic cable, a waveguide, a wired communication link, a
wireless communication link, etc.).

The herein described subject matter sometimes illustrates
different components contained within, or connected with,
different other components. It is to be understood that such
depicted architectures are merely examples and that in fact
many other architectures can be implemented which achieve
the same functionality. In a conceptual sense, any arrange-
ment of components to achieve the same functionality is
effectively “associated” such that the desired functionality is
achieved. Hence, any two components herein combined to
achieve a particular functionality can be seen as “associated
with” each other such that the desired functionality is
achieved, irrespective of architectures or intermedial compo-
nents. Likewise, any two components so associated can also
be viewed as being “operably connected”, or “operably
coupled”, to each other to achieve the desired functionality,
and any two components capable of being so associated can
also be viewed as being “operably couplable”, to each other to
achieve the desired functionality. Specific examples of oper-
ably couplable include but are not limited to physically mate-
able and/or physically interacting components and/or wire-
lessly interactable and/or wirelessly interacting components
and/or logically interacting and/or logically interactable com-
ponents.

With respect to the use of substantially any plural and/or
singular terms herein, those having skill in the art can trans-
late from the plural to the singular and/or from the singular to
the plural as is appropriate to the context and/or application.
The various singular/plural permutations may be expressly
set forth herein for sake of clarity.

Itwill be understood by those within the art that, in general,
terms used herein, and especially in the appended claims
(e.g., bodies of the appended claims) are generally intended
as “open” terms (e.g., the term “including” should be inter-
preted as “including but not limited to,” the term “having”
should be interpreted as “having at least,” the term “includes”
should be interpreted as “includes but is not limited to,” etc.).
It will be further understood by those within the art that if a
specific number of an introduced claim recitation is intended,
such an intent will be explicitly recited in the claim, and in the
absence of such recitation no such intent is present. For
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example, as an aid to understanding, the following appended
claims may contain usage of the introductory phrases “at least
one” and “one or more” to introduce claim recitations. How-
ever, the use of such phrases should not be construed to imply
that the introduction of a claim recitation by the indefinite
articles “a” or “an” limits any particular claim containing
such introduced claim recitation to claimed subject matter
containing only one such recitation, even when the same
claim includes the introductory phrases “one or more” or “at
least one” and indefinite articles such as “a” or “an” (e.g., “a”
and/or “an” should typically be interpreted to mean “at least
one” or “one or more”); the same holds true for the use of
definite articles used to introduce claim recitations. In addi-
tion, even if a specific number of an introduced claim recita-
tion is explicitly recited, those skilled in the art will recognize
that such recitation should typically be interpreted to mean at
least the recited number (e.g., the bare recitation of “two
recitations,” without other modifiers, typically means at least
two recitations, or two or more recitations). Furthermore, in
those instances where a convention analogous to “at least one
of' A, B, and C, etc.” is used, in general such a construction is
intended in the sense one having skill in the art would under-
stand the convention (e.g., “a system having at least one of A,
B, and C” would include but not be limited to systems that
have A alone, B alone, C alone, A and B together, A and C
together, B and C together, and/or A, B, and C together, etc.).
In those instances where a convention analogous to “at least
oneof A, B, or C, etc.” is used, in general such a construction
is intended in the sense one having skill in the art would
understand the convention (e.g., “a system having at least one
of'A, B, or C” would include but not be limited to systems that
have A alone, B alone, C alone, A and B together, A and C
together, B and C together, and/or A, B, and C together, etc.).
It will be further understood by those within the art that
virtually any disjunctive word and/or phrase presenting two
or more alternative terms, whether in the description, claims,
or drawings, should be understood to contemplate the possi-
bilities of including one of the terms, either of the terms, or
both terms. For example, the phrase “A or B” will be under-
stood to include the possibilities of “A” or “B” or “A and B.”
While certain example techniques have been described and
shown herein using various methods and systems, it should be
understood by those skilled in the art that various other modi-
fications may be made, and equivalents may be substituted,
without departing from claimed subject matter. Additionally,
many modifications may be made to adapt a particular situa-
tion to the teachings of claimed subject matter without depart-
ing from the central concept described herein. Therefore, it is
intended that claimed subject matter not be limited to the
particular examples disclosed, but that such claimed subject
matter also may include all implementations falling within
the scope of the appended claims, and equivalents thereof.
What is claimed:
1. A method for wireless communication comprising:
receiving, at a base station, a wireless signal from a wire-
less communication station capable of motion via a first
antenna, the first antenna communicatively coupled to
the base station;
determining an angle of the received wireless signal, the
angle based at least in part on a potential rate of motion
of the wireless communication station relative to a posi-
tion of the first antenna and a position of the base station;
determining if the angle is substantially outside a predeter-
mined angle; and
utilizing a second antenna, if it is determined that the angle
is substantially outside the predetermined angle, the sec-
ond antenna having a location capable of receiving the
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wireless signal substantially within the predetermined
angle, the location of the second antenna based at least in
part on the potential rate of motion of the wireless com-
munication station and the determined angle.

2. The method of claim 1 further comprises:

receiving a wireless signal from the wireless communica-

tion station via the second antenna, the second antenna
communicatively coupled to the base station;
determining a radiation pattern corresponding to an
antenna of the wireless communication station used to
transmit the wireless signal based at least in part upon
the received wireless signal via the first antenna;
determining a radiation pattern corresponding to the
antenna of the wireless communication station used to
transmit the wireless signal based at least in part upon
the received wireless signal via the second antenna;
comparing the radiation pattern corresponding to the
antenna of the wireless communication station deter-
mined based at least in part upon the received wireless
signal via the first antenna and the radiation pattern
corresponding to the antenna of the wireless communi-
cation station determined based at least in part upon the
received wireless signal via the second antenna; and
utilizing at least one of the first antenna or the second
antenna to establish a communication link between the
wireless communication station and the base station
based at least in part on the compared determined radia-
tion patterns.

3. The method of claim 1, wherein receiving the wireless
signal from the wireless communication station comprises
receiving the wireless signal from a wireless communication
station located on a vehicle capable of traveling at a relatively
high rate of speed.

4. The method of claim 1, wherein determining the angle of
the received wireless signal comprises compensating for a
Doppler Shift in the wireless signal.

5. The method of claim 4, wherein compensating for the
Doppler Shift in wireless signal comprises modeling the
wireless signal based at least in part on a Jakes’ Model.

6. The method of claim 1, wherein determining if the angle
is substantially outside the predetermined angle comprises
determining if the angle is substantially outside 120 degrees.

7. A method for wireless communication comprising:

receiving, at a wireless communication station capable of

motion, a wireless signal from a base station via a first
antenna communicatively coupled to the wireless com-
munication station;

determining an angle of the received wireless signal, the

angle based at least in part on a potential rate of motion
of the wireless communication station relative to a posi-
tion of the base station;

determining if the angle is substantially outside a predeter-

mined angle; and

utilizing a second antenna communicatively coupled to the

wireless communication station, if it is determined that
the angle is substantially outside the predetermined
angle, the second antenna having a location capable of
receiving the wireless signal substantially within the
predetermined angle based at least in part on the poten-
tial rate of motion of the wireless communication sta-
tion.

8. The method of claim 7 further comprises:

receiving a wireless signal from the base station via the

second antenna;
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determining a radiation pattern corresponding to an
antenna of the base station used to transmit the wireless
signal based at least in part upon the received wireless
signal via the first antenna;

determining a radiation pattern corresponding to the
antenna of the base station used to transmit the wireless
signal based at least in part upon the received wireless
signal via the second antenna;

comparing the radiation pattern corresponding to the
antenna of the base station determined based at least in
part upon the received wireless signal via the first
antenna and the radiation pattern corresponding to the
antenna of the base station determined based at least in
part upon the received wireless signal via the second
antenna; and

utilizing at least one of the first antenna or the second
antenna to establish a communication link between the
wireless communication station and the base station
based at least in part on the compared determined radia-
tion patterns.

9. The method of claim 1, wherein the wireless communi-
cation station comprises a wireless communication station
located on a vehicle capable of traveling at a relatively high
rate of speed.

10. The method of claim 1, wherein determining the angle
of'the received wireless signal comprises compensating for a
Doppler Shift in the wireless signal.

11. The method of claim 1, wherein determining if the
angle is substantially outside the predetermined angle com-
prises determining if the angle is substantially outside 120
degrees.

12. A wireless communication system comprising:

a base station;

a first antenna, the first antenna communicatively coupled

to the base station;

a second antenna, the second antenna communicatively
coupled to the base station;

a communication management module, the communica-
tion module communicatively coupled to the base sta-
tion, the first antenna, and the second antenna; and

a machine readable non-transitory medium having stored
therein instructions that, when executed by one or more
processors, operatively enable the communication man-
agement module to:

receive a wireless signal from the wireless communication
station via the first antenna;

determine an angle of the received wireless signal, the
angle based at least in part on a potential rate of motion
of the wireless communication station relative to a posi-
tion of the first antenna and a position of the base station;

determine if the angle is substantially outside a predeter-
mined angle; and

utilize the second antenna, if it is determined that the angle
is substantially outside the predetermined angle, the sec-
ond antenna having a location capable of receiving the
wireless signal substantially within the predetermined
angle, the location of the second antenna based at least in
part on the potential rate of motion of the wireless com-
munication station and the determined angle.

13. The wireless communication system of claim 12,
wherein the machine readable non-transitory medium has
stored therein further instructions that, when executed by one
or more processors, further operatively enable the communi-
cation management module to:

receive a wireless signal from the wireless communication
station via the second antenna, the second antenna com-
municatively coupled to the base station;
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determine a radiation pattern corresponding to an antenna
of the wireless communication station used to transmit
the wireless signal based at least in part upon the
received wireless signal via the first antenna;

determine a radiation pattern corresponding to the antenna
of the wireless communication station used to transmit
the wireless signal based at least in part upon the
received wireless signal via the second antenna;

compare the radiation pattern corresponding to the antenna
of the wireless communication station determined based
at least in part upon the received wireless signal via the
first antenna and the radiation pattern corresponding to
the antenna of the wireless communication station deter-
mined based at least in part upon the received wireless
signal via the second antenna; and

utilize atleast one of the first antenna or the second antenna
to establish a communication link between the wireless
communication station and the base station based at
least in part on the compared determined radiation pat-
terns.

14. The wireless communication system of claim 12,
wherein the machine readable non-transitory medium has
stored therein further instructions that, when executed by one
or more processors, further operatively enable the communi-
cation management module to receive the wireless signal
from a wireless communication station located on a vehicle
capable of traveling at a relatively high rate of speed.

15. The wireless communication system of claim 12,
wherein the machine readable non-transitory medium has
stored therein further instructions that, when executed by one
or more processors, further operatively enable the communi-
cation management module to compensate for a Doppler
Shift in the wireless signal.

16. The wireless communication system of claim 15,
wherein the machine readable non-transitory medium has
stored therein further instructions that, when executed by one
or more processors, further operatively enable the communi-
cation management module to model the wireless signal
based at least in part on a Jakes” Model.

17. The wireless communication system of claim 12,
wherein the machine readable non-transitory medium has
stored therein further instructions that, when executed by one
or more processors, further operatively enable the communi-
cation management module to determine if the angle is sub-
stantially outside 120 degrees.

18. A wireless communication system comprising:

a wireless communication station, the wireless communi-

cation station capable of motion;

a first antenna, the first antenna communicatively coupled
to the wireless communication station;

a second antenna, the second antenna communicatively
coupled to the wireless communication station;

a motion compensation capable communication manage-
ment module, the motion compensation capable com-
munication management module communicatively
coupled to the wireless communication station, the first
antenna, and the second antenna; and

a machine readable non-transitory medium having stored
therein instructions that, when executed by one or more
processors, operatively enable the motion compensation
capable communication management module to:

receive a wireless signal from a base station via the first
antenna;

determine an angle of the received wireless signal, the
angle based at least in part on a potential rate of motion
of the wireless communication station relative to a posi-
tion of the first antenna and a position of the base station;
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determine if the angle is substantially outside a predeter-

mined angle; and

utilize the second antenna, if it is determined that the angle

is substantially outside the predetermined angle, the sec-
ond antenna having a location capable of receiving the
wireless signal substantially within the predetermined
angle, the location of the second antenna based at least in
part on the potential rate of motion of the wireless com-
munication station and the determined angle.

19. The wireless communication system of claim 18,
wherein the machine readable non-transitory medium has
stored therein further instructions that, when executed by one
or more processors, further operatively enable the communi-
cation management module to:

receive a wireless signal from the base station via the

second antenna;

determine a radiation pattern corresponding to an antenna

of the base station used to transmit the wireless signal
based at least in part upon the received wireless signal
via the first antenna;

determine a radiation pattern corresponding to the antenna

of the base station used to transmit the wireless signal
based at least in part upon the received wireless signal
via the second antenna;
compare the radiation pattern corresponding to the antenna
of'the base station determined based at least in part upon
the received wireless signal via the first antenna and the
radiation pattern corresponding to the antenna of the
base station determined based at least in part upon the
received wireless signal via the second antenna; and

utilize at least one of the first antenna or the second antenna
to establish a communication link between the wireless
communication station and the base station based at
least in part on the compared determined radiation pat-
terns.

20. The wireless communication system of claim 18,
wherein the wireless communication station comprises a
wireless communication station located on a vehicle capable
of traveling at a relatively high rate of speed.

21. The wireless communication system of claim 18,
wherein the machine readable non-transitory medium has
stored therein further instructions that, when executed by one
or more processors, further operatively enable the communi-
cation management module to compensate for a Doppler
Shift in the wireless signal.

22. The wireless communication system of claim 18,
wherein the machine readable non-transitory medium has
stored therein further instructions that, when executed by one
or more processors, further operatively enable the communi-
cation management module to determine if the angle is sub-
stantially outside 120 degrees.

23. A machine readable non-transitory medium having
stored therein instructions that, when executed by one or
more processors, operatively enable a communication man-
agement module to:

receive a wireless signal from a wireless communication

station via a first antenna, the wireless communication
station capable of motion;
determine an angle of the received wireless signal, the
angle based at least in part on a potential rate of motion
of the wireless communication station relative to a posi-
tion of the first antenna and a position of a base station;

determine if the angle is substantially outside a predeter-
mined angle; and

utilize a second antenna, if it is determined that the angle is

substantially outside the predetermined angle, the sec-
ond antenna having a location capable of receiving the
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wireless signal substantially within the predetermined
angle, the location of the second antenna based at least in
part on the potential rate of motion of the wireless com-
munication station and the determined angle.

24. The machine readable non-transitory medium of claim
23, wherein the stored instruction that, when executed by one
or more processors, further operatively enable the communi-
cation management module to:

receive a wireless signal from the wireless communication

station via the second antenna, the second antenna com-
municatively coupled to the base station;
determine a radiation pattern corresponding to an antenna
of the wireless communication station used to transmit
the wireless signal based at least in part upon the
received wireless signal via the first antenna;

determine a radiation pattern corresponding to the antenna
of the wireless communication station used to transmit
the wireless signal based at least in part upon the
received wireless signal via the second antenna;

compare the radiation pattern corresponding to the antenna
of the wireless communication station determined based
at least in part upon the received wireless signal via the
first antenna and the radiation pattern corresponding to
the antenna of the wireless communication station deter-
mined based at least in part upon the received wireless
signal via the second antenna; and

utilize atleast one of the first antenna or the second antenna

to establish a communication link between the wireless
communication station and the base station based at
least in part on the compared determined radiation pat-
terns.

25. The machine readable non-transitory medium of claim
23, wherein the stored instruction that, when executed by one
or more processors, further operatively enable the communi-
cation management module to receive the wireless signal
from a wireless communication station located on a vehicle
capable of traveling at a relatively high rate of speed.

26. The machine readable non-transitory medium of claim
23, wherein the stored instruction that, when executed by one
or more processors, further operatively enable the communi-
cation management module to compensate for a Doppler
Shift in the wireless signal.

27. The machine readable non-transitory medium of claim
26, wherein the stored instruction that, when executed by one
or more processors, further operatively enable the communi-
cation management module to model the wireless signal
based at least in part on a Jakes” Model.

28. The machine readable non-transitory medium of claim
23, wherein the stored instruction that, when executed by one
or more processors, further operatively enable the communi-
cation management module to determine if the angle is sub-
stantially outside 120 degrees.

29. A machine readable non-transitory medium having
stored therein instructions that, when executed by one or
more processors, operatively enable a motion compensation
capable communication management module to:

receive, at a wireless communication station capable of

motion, a wireless signal from a base station via a first
antenna communicatively coupled to the wireless com-
munication station;

determine an angle of the received wireless signal, the

angle based at least in part on a potential rate of motion
of the wireless communication station relative to a posi-
tion of the base station;

determine if the angle is substantially outside a predeter-

mined angle; and
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utilize a second antenna communicatively coupled to the
wireless communication station, if it is determined that
the angle is substantially outside the predetermined
angle, the second antenna having a location capable of
receiving the wireless signal substantially within the
predetermined angle based at least in part on the poten-
tial rate of motion of the wireless communication sta-
tion.

30. The machine readable non-transitory medium of claim
29, wherein the stored instruction that, when executed by one
or more processors, further operatively enable the communi-
cation management module to:

receive a wireless signal from the base station via the

second antenna;

determine a radiation pattern corresponding to an antenna

of'the base station based at least in part upon the received
wireless signal via the first antenna;

determine a radiation pattern corresponding to the antenna

of'the base station based at least in part upon the received
wireless signal via the second antenna;

compare the radiation pattern corresponding to the antenna

of'the base station determined based at least in part upon
the received wireless signal via the first antenna and the
radiation pattern corresponding to the antenna of the
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base station determined based at least in part upon the
received wireless signal via the second antenna; and

utilize atleast one of the first antenna or the second antenna
to establish a communication link between the wireless
communication station and the base station based at
least in part on the compared determined radiation pat-
terns.

31. The machine readable non-transitory medium of claim
29, wherein the stored instruction that, when executed by one
or more processors, further operatively enable the communi-
cation management module to receive the wireless signal at a
wireless communication station located on a vehicle capable
of traveling at a relatively high rate of speed.

32. The machine readable non-transitory medium of claim
29, wherein the stored instruction that, when executed by one
or more processors, further operatively enable the communi-
cation management module to compensate for a Doppler
Shift in the wireless signal.

33. The machine readable non-transitory medium of claim
29, wherein the stored instruction that, when executed by one
or more processors, further operatively enable the communi-
cation management module to determine if the angle is sub-
stantially outside 120 degrees.
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